Involvement of protein kinase A in the phosphorylation of spermatidal protein TP2 and its effect on DNA condensation.
Rat spermatidal protein TP2 is rich in serine residues and has several potential sites for phosphorylation by different protein kinases. Recombinant TP2 is phosphorylated upon incubation in vitro with salt extract of testicular sonication resistant nuclei (SRN) (representing elongating and elongated spermatids). The major phosphorylation sites were localized to the C-terminal, V8 protease-derived, fragment (residues 87-114). Phosphorylation experiments with the wild type and different site-specific mutants of TP2 revealed that serine 109 and threonine 101 are the phosphorylation sites. Phosphorylation of the C-terminal fragment of TP2 was also demonstrated in vivo. Phosphorylation was not stimulated by either protein kinase C activators or cGMP but was inhibited by protein kinase A inhibitor (PKI) peptide, showing the involvement of protein kinase A in the phosphorylation of TP2. Phosphorylation of TP2 greatly reduced its DNA condensation property. TP2 when complexed with DNA was not a good substrate for phosphorylation by PKA. Dephosphorylation of the DNA-TP2 complex by calf intestinal alkaline phosphatase restored the DNA condensation property to a level equivalent to that observed with TP2. The physiological significance of the phosphorylation-dephosphorylation cycle is discussed with reference to the two-domain model of TP2.